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We  report  a case  of  Bartonella  henselae,  an agent  of  cat scratch  disease,  C1-C2  osteoarthritis  with osteolysis
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of the lateral  mass  of  C2 in a 14-year-old  boy.  Oral  antibiotics  did  not  successfully  treat  the  infection  and
surgery  was  necessary  to treat  the septic  arthritis.  The  case  opens  discussion  about  bacterial  osteoarthritis
of  the  cervical  spine  and  bone  involvement  in  disseminated  bartonellosis.
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. Introduction
Cat scratch disease is a common infection that mainly affects
hildren: 80% of patients are under 18. Surgical treatment is rare
1]; we report a case of C1-C2 osteoarthritis with osteolysis of the
ateral mass of C2. We  discuss the diagnostic and therapeutic man-
gement of Bartonella henselae (B. henselae) infection with cervical
pine involvement and provide a review of the literature.
. Case study
A 14-year-old boy with no prior medical history consulted his
amily physician for a cat scratch of the pinkie associated with neck
ain and was treated locally with oral antibiotic (azithromycin). He
as referred to our unit due to persistent cervicalgia, torticollis and
n inﬂammatory syndrome.
At admission, the patient was feverish with a deteriorated gen-
ral condition on clinical examination. There was a cut that had
ealed on the dorsal side of the right pinkie, a right supracondylar
denopathy, torticollis and cervicalgia. Range of motion of the cer-
ical spine was reduced. The neurological examination was normal.
he rest of the clinical examination was normal.
Biological tests showed C-Reactive protein level 111 mg/L and
BC  7900/mm3. Serological tests for B. henselae were negative.
CT scan of the cervical spine performed at admission (Fig. 1)
howed joint effusion and osteolysis of the lateral mass of C2 (Fig. 2).
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877-0568/© 2015 Elsevier Masson SAS. All rights reserved.MRI  conﬁrmed the effusion and osteolysis. There was  no sign of
epiduritis.
Surgery was  decided to drain the ﬂuid collection. It was
performed 48 hours after antibiotics were discontinued and immo-
bilization with cervical traction had been performed. A posterior
approach was  taken to the cervical spine. A purulent effusion was
found around the right C1-C2 articulation. The lateral mass of C2
presented with 50% osteolysis. Bacteriological and pathological
specimens were obtained. Because of the signiﬁcant bone loss of
C2, treatment was  completed by a halo-cast for 3 months. Triple
intravenous antibiotic treatment was  begun following surgery
including: amoxicillin-clavulanic acid, ciproﬂoxacin, and gentami-
cin.
Bacteriological tests were positive for B. henselae. The outcome
was favorable with regression of general symptoms and pain.
The patient left the hospital after 15 days of intravenous antibi-
otic treatment, which was switched to oral bi-therapy associating
amoxicillin-clavulanic acid and ciproﬂoxacin for 2.5 months. Three
months after surgery, cervicalgia had disappeared, biological tests
were negative and CT scan showed partial reconstruction of the
lateral mass of C2 (Fig. 3). The halo-cast was removed at the follow-
up consultation and replaced by a soft neck brace for three more
months. At postoperative month 6, the clinical examination was
normal and reconstruction of the lateral mass of C2 was considered
to be sufﬁcient to remove the soft neck brace.
3. DiscussionMost cases of bacterial osteomyelitis occur before the age of 5
and involve the lower limbs. Osteomyelitis of the cervical spine
usually presents as a torticollis [2], and may  be complicated by
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Fig. 1. CT scan before treatment. A. Coronal plane. B
Table 1
Location of B. henselae spinal infections in relation to age.
Children Adults
Mean age 8.2 ± 2.9 32.3 ± 12.5
Cervical 3 1
Thoracic 15 7
Lumbar 4 1
Total 22 9
T
S
able 2
urgically managed cases of B. henselae osteomyelitis.
Authors Age Clinical Imaging 
Modi [14] 4 years Fever;
dorsalgias
CT scan: T10: lysis
T10 muscle absce
Abdel-Hacq [15] 5 years Fever;
abdominal pain
IRM: epidural abs
and T4-T7
osteomyelitis
Vermeulen [16] 9 years Cervicalgia,
fever, right
paresia and
loss of reﬂexes
MRI: osteomyeliti
C4-C6 with para
vertebral C5-C6
abscess compress
the vertebral fora
Bernini  [17] 5 years Dorsalgia, fever CT: T9: osteolysis
the lamina and
epidural abscess
Tasher [18] 5 years Cervicalgia,
fever
MRI: epidural abs
C1-C2 to C5-C6
Al-Rahawan [19] 7 years Dorsalgia, fever MRI: paravertebra
T5-T9 abscess wit
compression of th
body of the verteb
T7
Reported observation 14 years old Cervicalgia,
torticollis,
deterioration of
general
condition
MRI: C1-C2
osteoarthritis
osteolysis of the la
mass of C2 and
paravertebral abs. Axial plane. Osteolysis of the C2 lateral mass.
medullary involvement, which is nevertheless rare [1]. The case
reported here involves the right C1-C2 cervical spine without neu-
rological injury.
Indeed, osteomyelitis involving the atlas and/or the axis is very
rare, and only a few cases have been reported in the literature,
usually secondary to an ENT abscess [3–5].
The best diagnostic test is magnetic resonance imaging (MRI)
[6], which provides imaging of soft tissue damage, bone loss and the
risk of medullary compression by an epidural abscess. It is the most
sensitive examination for the detection of vertebral osteomyelitis
[7].
Cervical spine osteomyelitis is often secondary to dissemina-
tion of a retropharyngeal abscess following an ENT infection [8,9].
Surgery Antibiotics Immobilisation
 of
ss
Drainage of
abscess and
bone excision
Per os: rifampicine, 10
days and
azythromicine, 5 days
None
cess Drainage of
abscess
IV:
ceftriaxon/vancomycin
Per os: clarythromycin,
15 days
Per os: trimethoprim/
sulfamethoxazole, 10
weeks
None
s
ing
men
Drainage of
abscess
IV:
amoxicillin-clavulanic
acid, 3 weeks
Soft neck brace
3 weeks
 of Drainage of the
abscess and
laminectomy
T9-T10
IV: ceftriaxon, 3 weeks None
cess Drainage of
abscess and
laminectomy
C3-C5
IV: gentamicin and
rifampicin 4 weeks
Per os: rifampicin and
azythromycin, 6 weeks
None
l
h
e
ra at
Drainage of
abscess
Per os: azythromycin,
14 days
None
teral
cess
Drainage of
abscess
Excision of
bone
IV:
amoxicillin-clavulanic
acid, ciﬂox, gentamicin,
10 days
Per os:
amoxicillin-clavulanic
acid, ciﬂox, 2 months
Halo-cast, 3
months
G. Mirouse et al. / Orthopaedics & Traumatology: Surgery & Research 101 (2015) 519–522 521
Fig. 2. MRI  before treatment. A. Sagittal view, posterior effusion at C2. B. Axial view, hypersignal of C2 with no signs of epiduritis.
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gFig. 3. CT after treatment. A: Coronal plane. B. Ax
n our case, involvement of the cervical spine was  secondary to a
eripheral wound.
Bartonellosis is a benign infection that is common in children
nd resolves spontaneously. The diagnosis of cat scratch disease
s based on serology and/or polymerase chain reaction (PCR) [10].
owever, the diagnosis of cat scratch disease cannot be excluded if
he PCR is negative, and a biopsy of an adenopathy can be performed
o search for B. henselae [11]. Skeletal involvement is rare in cat
cratch disease: 0.22% [12].
Sixty cases of B. henselae osteomyelitis were published between
954 and 2013. Skeletal involvement was usually unifocal and the
pine was involved in half the cases (52%). Involvement was  more
requent in children and in the thoracic spine; this can be explained
y the immature immune system in children (Table 1).
Management of cat scratch disease is mainly based on antibiotic
reatment [1–13].
Surgical management is only found in cases with complications
uch as an epidural abscess, severe skeletal or articular involve-
ent, neurological symptoms, or unsuccessful medical treatment
1].
Only 7 cases (11.6%) in the literature have been managed sur-
ically (Table 2). In the case of cervical spine involvement, the riskne. Reduction of osteolysis of the C2 lateral mass.
is the development of medullary complications. Our case is similar
to those in the literature with skeletal and articular involvement
and unsuccessful antibiotic treatment resulting in hospitalization.
Although all the cases in the literature that underwent surgery also
received associated antibiotic treatment, the duration and mode of
administration (oral vs. intravenous) are still a subject of debate.
We prescribe at least 3 months of treatment because of the risk of
potentially severe neurological or mechanical complications.
4. Conclusion
B. henselae C1-C2 osteoarthritis is a rare entity. It is important
to make the diagnosis because of the mechanical and neurological
risks of this disease. MRI  is essential for the early diagnosis of this
infection. Antibiotic treatment alone is unsuccessful in the presence
of articular involvement and the articular effusion must be drained.Disclosure of interest
The authors declare that they have no conﬂicts of interest con-
cerning this article.
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